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1 

i . 

r t zmmt-rz-mwim-y— ^^<Dmm^m. 

£ fS t B Srffl t» T -Y •> -V if^fit hH^i" •£> 

bi\tz.fvn. b^t msm t mms. t com turn 
g^rtii m%(ny .< ju?wmvx%hfotL 

[0 0 0 1] 

[0 0 0 2] 

^Wfctttf&flS L^^-a-(r|i, 

Kffi>rfS CT tnfi A«> yV > t^Ta L iS S tffttf* b 

HfiXO^t $ dig L g ttttfcBME-CS &?tf!i 

HW— JK5R««iJWiS«l* s fl*Bi 1 P4 - 3 2 5 8 8 6 %\Zffi 
mZixXl^ t . 

[00 0 3] fj>?j>z>'&%&ffim&m\ffi 1 1 bi^&m-i- 

tf?l#5r*F L . 3 0;. (4 b f a. --- > y-Wifctt $• -^Ji/j 

fll-y— >i<d-5, 3 ] fi-y — #=&<o-> $ u~ 

•> 3 >-g|i-Cifo 9 . 8£-> 5 =>■ is — a >M 3 :i fAWT'cOJ: 



*3tt*«Bij«. iWS^ef/K 5 bfi->s =. u--> 3 > 
{c*3ft-5®»£i!l*pg»» 6 bte->$ = u — •> g 
mg$m$?K 7 b (4->S i — ■> 3 >lr*3f^^^;@$ij(jp 

as. i 2 b«i>5 a u— -> 3 >ir*5»t-se;ffl^mffl:. 1 

3b«->5^.L — -> 3 ^Jr*5^5ig^ttj(i, i4bli 
->5 a. u~ •> 3 ^{r*5»t5SSfEfem«£. l 5bli->^ 
u — ->3 >tr*5»t5fiLg^M, 1 6 b IJySa u — -> 3 
>K*5tt3Sattf<£-tt. 1 7 b!4->5 a U-->3 >{r*5 
10 »t-6JiasS^. 1 8 blii/^ u— -> 3 vir*5ft-5m»ft 
1 gbliy^u-ygyirjoltSlSfSl, 
2 0 b(4->5 ^ ->g ^ir*3»t-5mtb^mBST-fc-5 0 
[ 0 0 0 4 ] X, 2 1 l4HE£<£>m»ft#!mfi£ 1 4 &Ut-> 5 
a. u-->3 ^{r*5Jt?>mS£^liiffil 4 b *»?>-tix-pn© 
*»EffiaSrlHILit«-*--B««iEffii9[W-|l«, 2 2 iim»!E 

sdwi+^^is 2 i cn%tnmm& 1 1 (r L-cmtMss • 

^•Xz-H b<Ds(-1—->^fcl£m<DigjE&$:® : lE-tZ>s(i- 
- > \ >&TE%L$kf£M, 2 3 hMTE $ nfc^ -> -t 
Mi-^bTgii^itSSy»gl5 6, 6 \><D¥4>*8kthh 
20 ^-f >i*^§BT-*>^ 0 

[0 0 0 5] fSJ, 1 (ifl;E!)^. 2 ttmfibm 1 KBs 9 

w»t fenyt^^-c-fe v . 1 1 mmm 2 to* 

t> <OT>£fflWtt&X*ib -So 3 tiMffll^* 1 , 2 Wfeffi t 
^SESrSU^-rsS^ttJ^, 5 »4S«Jc*J^g|5, 6 Jijgft 

mmsB. 7 ttffiBftwip&i. 1 1 1 2 ise 

B^ittsffl. 1 3»i3ts^atiffl, 1 4t±nmmtiiffi.. 15 

ttffiBRS, 1 6 Ii5i«^^fi, 1 7 l 8 

tttessm^fit, 1 9 »4m»iti5^, 2 0 ««tbm 1 tc«tti 

30 3 0 a litlftt-*! =■ y |. p - 7 x-*;5o 

[0006] #cir, ibf^tro^rtft^i-s. 3fe-f^;flj1S 
*- ^^wrsb^lrou^Tsft^i-^o ®ffii1tf— **^=>> 
h a —7 3 0 a it. «*.tfIfl^M**»n h ^ 

Wfrtt^bffifitt^tt 1 1 Sr^b. ttJM^ft 1 , 2 
^fiJi^fttl 1 \zfcZXW)it£-£Z>iz£>(Di><DX&>Z> 0 

mh. mtam3\zx^xmbixtzifLmmiiimi 2tfit 

tt^ttl 1 t OiSrfti L T^BSSS 1 5**^, {uffl 
IH«P» 7 C^V^Tig^l^^SrtT^oT^iS^fii l 6 
40 ^*^:-r^ 0 

[0007] mz s m3i:ioT^ p?4xfcii^tB 

fit ] 3t3i?£?^(iEl 6 t<OMft|tLtMSI|] 7 

[000s] j-.mitz.vmmmx-ii. ffitsmffwr. j§ 

& ! i|iU(3ll?;|S (5 SCKmiTSiliiJifllSl} 5 (Zjdl »T*Jx-riuP (Jt 




3 

-f& c tzmm # ¥4 > £ ffl ^ ^ - 1 \z i «9 . & » * cm^m 
- [o o o 9] rrx% mmm \ . &tti-§§3. 4co#^ 

\z /£ *) , BSKffilffl&B 5 o y -Y r ft fe 5 > - 9 
[0 0 10] ^oT, r.(^f$S5a«Ttti«*#J»(fU6^ 

[001 1 ] — sKX*}^ ^ U — v-3 >g(53 1 td 

o^T, ^OBM60»S&5 b, %a*Jff8B6 b&VfitC 
#J*UB7btt, ^rft^ftH^O^— tf»l£:|8tt*BflEfBI 20 

*o mwm • ««*-=e^u i b \zmmtt& i , 2x1/^ 
t ^-c«m* ^ 2 temtmm 4 4f £ k 

«**70n b tc^Ttemffii^l i»«S2Hftt 

[0 0 12] ^Ot6*«^*3V^Ttt, ^^—^4: 30 
-tt<t» S a. u — v- 3 ^15 3 1 fc:|RIC«fcB«^Bl l SrJn 
*fc»^<aBM»ffiffil 4,14b «:Jt«U it^HI 
CCCt^t-ytiratJ Sr^]EbT^#, ftltttir 
-y - •> -V co b 5t B fc -t ft i c ft if 4 A- - ^ *V > £ 

[001 3 ] 

Li 5 4: + «*©B»«D— 

^KomMS^ffitJt^b, W#«r— ft3*«J: o\zM 40 
i|X*i"S4:V^5»E^»?>ftT^fti\ fcv*5HM 
[0 0 3 4 ] ^Kntt^^fiVRnfrffftLtte. ftlzffll 

ymm&ft^m,mm-»- - cxhwseb 

[0035] 

I SUSS & ftP»i" & fc ft <0 ^Jjft ] jWp 5 SliB a- 5 fc 
tf> ^ BBsRJS i BE«t«o« W « . «!Hi«-y— # K J; 9 ^ bft so 




4#&3^Pl 1 -3 1 3 4 9 5 

E^a«XE*^-/<J: 9»5>ftfcMTE^a h*9j&& 
m t % D 3S S t » $B $r ffl ^ T -Y "t- - > - v * § Jt (g * ffl A i" % -i 

»W»rtb*i-aiS«««*rJ: 9»bftfc^a h/u^itS 
[0 0 16] $b(-. lf*3S2IE«cC05B^tt, SufS-Y^- 

bftTt^a h jt^ffi <?r bumm. t <Dm t xmxtD-m 

ffi4r£#tf>, P5t©7 ^ /u^iai LT» bixt BS:^ L 
[0017] 

&m\<^xmmzmm-tz>o in, ^(ommm^m^ri 

W4IE®^4v^Pg9, ^OiKM^SBBiSr^ft^^^BR^ 

[0 0 18] Hltt**MOKjK»»^J:S«B*^- 
**OWJW36«^*J*t*i-^a!y^H't fc *>S. 3 011 

com®i«S:»j«j b 2 co««^ sri»f^i-« 0 3 i corns* 

*R^aW*tfeftfct(IHi»T*>9 1 2 c^ffiSIt^ l 3(0 

v^t, mtb^m^2 o*sim*4Sr^i^T«sfEfs-8-i 4 

4: b. ^cOfiI4:mSiB^(iIl 8 co^^ 1 9*^t^r«a 

»JW8B6». 34S1t$Rl 3 4: JaSm^ftt 1 6 <D&& 1 7 
8r«i^TB«ltiB*Bl 8SrtB^ib. tiLWPmn 7 
«*1 2 ^{u^Jg^fit l SSrfflt^T, Xtftt 

[0019] r ^ TMCBflEMl^lt 1 8 4rflHIE3SS1t$H 

1 3^^i>T, mm^y^f—y<s^mih^^m^. 

fit 3 2 Sn3±:Sffl$RTfo5AD5ffiS3 4 $r^f it 
a ivn^^^dl3 2 4rJn5$flSC«f$HT-fc<5ipgiS 3 4 Sr^ 

^x^-r-i^Ymitmi o«rdi*i-a. ^-y>b«s«2 

[0 0 2 0] *i*^a*^-JK— ^< S cO!Bi-|^(roi ^TSfiMfl 
*«W^«WiSB*s»*4:i-a««* (BWil»$ 



(4) ^Bflsp 1 1-313495 

5 6 

J • d w/d t =T-Dco-Tc • sign(co)-T L ■■• (1 ) 
J :«tt^e-^>K T * [0 0 2 1] £fc, Wu* T I c ir^Jfc 

- D : ittttlSffiffitt Tc : 9~u $ *Jx* D 

' T L : — SMF^* w : £3§g T = Kt-1c •••(2) 

Sign(co)tt?3F^BB*T*>9. Sign(o>)=l (to^O) IIT% K T : h^£» 

Sign(a)) = -1 U<0) * (1) (3) &.k%:Z> 0 

J'do/d t=K T - I c-Dw-Tc • si gn ( co ) — T i_ . (3) 

ia«3 4**»aE2p-Y-*--^+2 6Sr*3i-r5*-e»4 io mi] 

Yfr? 3 3?r«^i-^ 0 -TS4:*fth^*je*3 2B3K 

d<j 

r d ==-Doj + Tc • sign(cj) + AJ (4) 

dt 

cOfi<DM dTd/d t=0 (5) 

[0 0 2 2} >-t«Be»90tttP«rlttW-f (4) S^l«qo-q^ffl^Tft(Oii:ft 0 

ttlB«ft«9 0JtJ6*M**+»*V^UT-t©KIIB* If 2] 

r d (t) =~A J q,(l) + Dq,(t) + Tc q 2 (t) (6) 

r<7?B#. mmm<£ r < t )*smiiitt*4»*. iViit, t c : jmjrn 

&^o„ ®oT, (6) ^-C-^-T^l-SL h^^«l^#[3 2izmm& 

r(t)=r(t-To) -(7) 3 4 Sr*»L. 1 «»©IHa^i-* t 

r ( t)*=0 ■■■ (8) [£fc3] 

f kTo - - c kTo . f "o 

< k UTo J (kM)To J (k-l)To 

.kTo 

+ T c j sign (a>(t))c^(t)dt 



(9) 



::t««ol^^ *«;^j«S[i-s 0 ♦ ♦ ISA 4] 

. kTo 



J (k-OTo 



cuU) =0 



.kTo 

a;(t) =0 



r i 

J (k-l)To 



(10) 



(11) 



, kTo 

I t„ (t) toil) dt 

J (k-l)To 

J = J o + 



(12) 



.kTo 

a)(t) Z dt 

J (k-OTo 



(5) 
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"2) rt^tt*tt*T«to4ir\, 

Gs(s) = (Ksp+Ksi /s) 
*:rT% Ksp : mS.^—^m / f^ > Ksi : Jfi^/U 

n 

sc(otta-cttTc=oti5. *fcp i ^wnAAJWS 

copi = Ksi /Ksp (14) 
Ksp= J •wsc/Kt 

[0 0 2 4] El 2 tt*?BMO*2<oSaili»*JrJ:S«lb 

9 a ^rtffl*j«***S36S, «j«»:S 

^ffi^g[S9 a <^#/&£[^3 g|3T*tt. El 1 tr*3 

ItSS (12) iz^l-ffifttj-gi*? j ZftLTrrte 

[0 0 2 5] ElK^T J: 5 El 2 co^SLJft^^-^'if- 

ttllS.*D3gg 3 4 t©«3 7 SriRHL, XKtt«3MS3 7 
SriSixWIBTcAi. &l***i:i-*>:7-f 3 9«r<t 9 , 

[0 02 6] 5**3 6Sr^LT«rfE*DiS«3 4 

G>^»«3 8«r«*U JE£1XttJ(lt3 8*»h,l»linT 
cal Sr»tt#*i-*7-<yu* 3 9fc±!K WJM&JaSrL 
T£?3?fitBSr*#3 0 &^-C\ I&£?gR4 OK J: 9 A/BO 
ia*ft*SSrLT5£ (12) co^52^2rilr^i-A J 
X. JEKJoJIfflW 1 K J: 9 atm-f -J— Jo ftiOjIL 

[0 0 2 7] Jfcllill^ffiKiiaxtf, «#»f«r7-f vu* 



[0 0 2 3] ^>J«a2 8©»tttSt. 

a«*OH|yu-7 r e»H*Gs(s)tt, WiLffP I (MM 

• KT/(Tcs + 1) J • s - (1 3) 

So 

[0 0 2 8] ttoT,.1WrCi^-rix©Jtlk»»^J3w^Tt> 
B4fc*-*-J:3lwiJ«H-CBl3eSr3(fc7L, *W ^SrillE 

[0 0 2 9] 

io [jB^^jai*] ^w»WEBi5»c»i-«*ajif^tti(k 

1) HI 5 \Z7jki~'&&(D^~—~> ffetf % *> 

3) WIBtS*ft*^tt««UT^b^ vBHBSri-S 

A fc ig 50 ft ^ — '5=. > «g <>; ft o T t ^4 0 

4) **^lt**2E«05BI8Jr*3V^TW:, ffi*£ft*QS«: 
sfcSJi: Lft^fc*. ^JMftOiU^^^y^^^ 

[eh ] *»wo»i<Djfc^»fci*m»*— #* 

[El 2] **WO*2^3t*«lwJ:S«»lh— *3R<sd 

30 tmrnxfoZo 

[E13 ] *38|Ho**W2»rd3»ts>f ^^iftftffl 
ot#/&&^L-fcElT-fe£ 0 
[EI4 ] ai— h^~— =^^BI*6»o*-^aflC4:« 

[ei 5 ] mmm^mzmwmv-?s&mmmw(D 
mj&$:mi,tzmxhZ) 0 

5 m^mmu 

40 7 flLWffl'mil 

2 8 y^f >«ifi# 



(6) 
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